Drug policy is one of the more contentious and emotionally charged issues faced by policy makers. It is also an area in which the attitudes and preferences of voters significantly shape policy outcomes.
criminalization is preferred to a regime in which drugs are legal and subject to taxation.
Their conclusion reflects the assumption that illegal drug activities are easier to detect than tax evasion. Becker et al. (2006) provide results to the contrary. Their argument is based on enforcement costs being very high. Pudney (2010) argues that the empirical evidence is simply not good enough to determine whether criminalizing or legalizing drugs should be preferred. One aspect that has received very little attention is the role of preferences and attitudes of individuals in shaping drug policy.
To understand the development of drug policies we need to know who is in favor of more lenient policies and why this is the case. Our paper is the first to investigate individuals preferences over cannabis policy and how these preferences are affected by experience with cannabis use. In particular, we investigate whether there are differences in the level of support for legalization of cannabis amongst current users, past users and abstainers.
Further, we attempt to gain some insight into the factors underlying these preferences.
For example, if users of cannabis are more in favor of legalization than abstainers, is this because they are better informed about the costs and benefits of using cannabis or is it simply because legalization reduces the user of cost of their consumption? We use the theory of rational addiction with learning and regret (Orphanides and Zervos, 1995) to get some traction on this issue. On the basis of this model, we develop predictions about the relationship between preferences for legalization and various dimensions of own and peer experience with cannabis that distinguish between information and self-interest as the basis on which preferences are formed. 2 Our empirical analysis draws on information from six waves of the Australian National Drug Strategy Household Survey, spanning the period 1993 to 2007, and proceeds in three steps. First, we use individual level data to describe the empirical relationship between preferences for legalization and experience with cannabis use controlling for individual characteristics and the state level policy environment. Second, we construct a pseudo panel where the unit of analysis is cohort defined in terms of age in 1993, gender, and 2 We use the term self-interest to denote the situation in which an addict, who may regret being an addict in the sense of Orphanides an Zervos (1995) , may still prefer legalization because it reduces the user cost of cannabis consumption.
state of residence. This allows us to use panel data techniques to address the potential endogeneity of current and past experience with cannabis use. Finally, we attempt to more deeply explore the roles of self-interest and information gained through personal experience or the experience of peers in forming preferences for legalization. We do this by exploiting information on duration of use amongst current cannabis users, duration since quitting amongst past users, and the proportion of one's friends who have used cannabis.
We find that in addition to current users, past users of cannabis are also in favor of legalizing cannabis. This result is robust to accounting for the potential endogeneity of current and past experience with cannabis use. As the self-interest motive is not relevant for the group of past users, our findings suggest that their preferences for legalizing cannabis reflect an average net benefit from using cannabis. A deeper examination provides further evidence that benefits outweigh harms for this group, with their support for legalization dropping substantially as their experience becomes more dated (ie. as the duration since quitting becomes large). There is also some suggestive evidence that peer use of cannabis acts of a source of information on the net benefits of use for past users and abstainers. However, for current users it appears that the influence of peers on preferences over legalization represents mutual self-interest in lowering the user cost of cannabis.
Dynamics in cannabis use
Cannabis is different from regular consumption goods. The use of cannabis is widespread but many individuals only use for a short period. Others use it on a regular basis but are still recreational users for whom cannabis use is comparable to drinking a beer every now and then. In understanding the determinants of cannabis use, the dynamics of cannabis use are important. Figure ? ? shows typical patterns in the dynamics of cannabis use derived from the 1998 NDSHS survey of Australian cannabis users, which is described in more detail below. The top-left graph shows that some youngsters start using cannabis already at age 12. The starting rate then increases to reach a peak at age 18 of 8 percent for females and 11 percent for males. This implies that of the females (males) who had never used cannabis up to age 18, 8 (11) percent started using when they were 18. After age 18 the starting rate drops fast. If they have not done so before age 25 individuals are very unlikely to do this later on in life. The top-right graph shows the cumulative starting probability, which increase between age 13 and 25 to almost stay flat at later ages at a level between 50 and 60 percent for males and a level between 40 and 50 percent for females.
Many Australian individuals started using cannabis when they were in their teens and twenties. However, many of them did not use for a very long time. The bottom-left graph of Figure ? ? shows that about 22 percent of the male cannabis users and 17 percent of the female cannabis users stop using within a year after they started. The bottom-right graph shows that many consumers stop using after a couple of years, but even 25 years after they started between 30 and 40 percent of the males and between 20 and 30 percent of the females are still using cannabis. 3 Based on these dynamics three groups of individuals can be distinguished, abstainers, experimentalists and persistent users some of whom are recreational users while others are addicts.
Theoretical Background
One of the key factors impacting on an individual's preferences about a public policy is their belief about the costs and benefits of the policy. However, in the case of an illicit substance such as cannabis, accurate and credible information on the potential harms and benefits of policies may not be readily available. In this case, personal experience or experience of peers may be the best means of obtaining information. Along these lines, Orphanides and Zervos (1995) develop a model in which the decision to use an addictive substance depends on the individual's beliefs about the harms associated with consumption of the good. In this model, consumption of the addictive good is not equally harmful to all and individuals are uncertain as to whether they are prone to addiction. While consumption of the drug is known to provide certain instant pleasure, there is some probability that it will bring future harm. The uncertainty is resolved via a process of learning through experimentation. In effect, people update their beliefs about the potential harm they face from consuming the addictive substance on the basis of their own experience. In addition to shedding light on the role of information in determining drug using behavior, this model can also be used to provide insights into preferences over the legal status of drugs.
In the model of Orphanides and Zervos (referred to as OZ hereafter), a person who is certain that they are prone to addiction, and hence all the harms that follow, will choose to abstain from consuming the drug. 4 As abstainers never experiment with the drug, they never learn the true harms associated with its consumption and there is some evidence that they tend to over-estimate the dangers of consumption (Agostinelli and Miller, 1994) .
If, however, a person believes with certainty that they are not the addictive type, then they will choose to consume the drug as it is known to provide certain instant pleasure.
Non-addictive types use the drug casually and are not subject to the harmful consequences of addiction. Amongst those who are uncertain as to whether they are prone to addiction (and have never consumed the addictive drug), individuals who more strongly believe they are the non-addictive type are more likely to experiment. 5 If they are in fact prone to addiction and experiment, they are at risk of suffering the harmful consequences of addiction. If they discover their addictive nature sufficiently early, they are able to avoid addiction by quitting use. 6 If, however, they discover it too late, they become addicted.
The OZ model emphasizes the informational role of consumption when there is uncertainty about potential harms associated with a good. Specifically, the experience of consumption acts as a signal to the potential harm of the addictive good. Assuming that non-addicts preferences for drug policies are based on their beliefs about the net benefits associated with the drug use, experience is also an important input into individuals' attitudes towards the legal status of the drug. Specifically, abstainers do not support legalizing cannabis use because they believe the harms associated with use are high. The group of current cannabis users is composed of those who use casually and hence suffer no ill effects from use, and those who are addicted and suffer the consequences of harmful use. Those 4 Strictly speaking, this is the case for a potential addict who has never consumed the addictive good. If this is not the case and their initial stock of the addictive good is larger than the critical level for becoming addicted, the they converge to a steady state with harmful addiction.
5 Those who more strongly believe they are prone to addiction are more likely to abstain. 6 This assumes that the non-addictive steady state for addictive prone individuals is when the stock of the addictive good is zero.
who experience the benefits of cannabis use without suffering ill consequences will tend to be pro-legalization. Although those who are harmfully addicted to cannabis may "regret" their addiction, they are also likely to support legalization as it will reduce the user cost of cannabis consumption. Given their self-interest in the matter, support for legalization may be stronger for addicted current users than casual current users.
While predictions regarding the preferences over the legal status of cannabis of abstainers and current users are reasonably clear cut, they are less so for past users. As a final point, Orphanides and Zervos (1995) discuss the role of peers as a source of (potentially inaccurate) information with respect to the decision to start using drugs.
As such, peers may influence one's attitude towards legalizing cannabis. In particular, the more friends one has who have ever used cannabis, the stronger the signal of a net benefit of using cannabis. To ensure that results from the individual level and cohort level analysis are comparable,
we limit the observations used in the individual level analysis to those used in the cohort level analysis.
Measures
Each of the six waves of NDSHS used in this analysis contains a direct measure of respon- 8 We speculate that this pattern is due to a general increase in conservatism in the population occurring
We measure cannabis user status as current user, past user and abstainer. Current use is measured by an indicator equal to one if the respondent has used cannabis in the 12 months prior to survey; past use is measured by an indicator equal to one if the respondent has used cannabis in their lifetime but not in the 12 months before being surveyed; and abstainer is measured by an indicator equal to one if the respondent has not used cannabis in their lifetime. The bottom panel of Table ? ? shows current and past use for each survey year. The share of individuals currently using cannabis declines from 19.1% in 1993 to 8.2% in 2007. In part, this is explained by an overall decline in the use of cannabis in the general population over the sample period and by the aging of the cohorts (in 2007 the average age of the individuals in our sample is much higher than the average age in 1993).
However, the bottom panel of Table ? ? also shows that there is sampling variation. If our sample were truly a panel of individuals and there was no recanting, the percentage of past users could not decrease over time, while the percentage of never users could not increase.
This is not the case here. Whereas in 1998 46.1% of our sample report having never used cannabis, 56.8% report this to be the case in 2001. These fluctuations in cannabis use status imply that there are differences in the sampling of cohorts across survey waves which we address by taking sampling characteristics and year of survey into account in our analysis. The pattern in the measurement of cannabis use status may also reflect recanting within cohorts. Mensch and Kandel (1988) find some evidence that as people get older, they are less likely to report experimental drug use. When we use aggregate data, we address this issue by applying a mechanical correction to past use to account for potential under-reporting of past infrequent users. 9
over the sample period in addition to an increase in conservatism due to the aging of the sample. 9 This correction is applied to observations for which the proportion of the cohort reporting to have ever used cannabis in the current period is smaller than the proportion of the cohort who have done so in some earlier period. The adjustment involves scaling the proportion of past use in cohort j in period t (cpj,t), by the ratio of the maximum of the proportion of the cohort reporting having ever used and the proportion reporting having ever used in the current period, (cej,t).
We note that the results are not sensitive to whether or not this adjustment is applied and to whether or not current use was also adjusted.
Controls
We variables for the year of the survey (1995, 1998, 2001, 2004, 2007 , reference group is 1993). Table ? ? presents descriptive statistics for the data used in our analysis. Statistics are reported for the individual level cross sectional data and for the cohort level panel data.
Descriptive Statistics
Starting with the individual level data, as shown in the table on a scale of 0 (no support) to 4 (full support), the average support for legalizing cannabis is 1.61. On average 13% of the individuals in our sample used cannabis in the year prior to the survey, while 31%
have used cannabis in their lifetime but not in the year prior to the survey. 10 In terms of demographic characteristics, 43% of the sample are male, 46% have a low level of education, 77% are Australian born, and 2% are Aboriginal. Two-thirds of the individuals live in a state capital, 60% are married and 15% divorced at the time they were surveyed. Table ? ?
also shows the characteristics of the dataset after collapsing individuals into gender-agestate of residence cohorts and creating the cohort level panel data. The sample means for 10 Note that the rate of past year use is quite low because the sample is quite old (in terms of studying cannabis use) and, as we confine analysis to observations used to construct the panel data, the sample is aging. For example, the average age for the sample is 35 in 1995 and 43 in 2007. the cohort data are very similar to the sample means for the individual level data. Instead of individual characteristics, the variables now refer to cohort averages. Figure ? ? shows the proportion of current cannabis users in each of the surveys years for each of the age-groups (15-19, 20-24, 25-29, 30-34, 35-39, 40-54) Using the individual level repeated cross-sectional data, preferences over the legal status 11 Note that each line on the graph represents the average level of support for the age group averaged over all those in the age group from the 6 survey waves and hence captures both age and time effects.
of cannabis are modeled as a function of personal characteristics and cannabis use status: 
whereȳ indicates the average preference for legalization in each of the 96 cohorts, andx is a vector of variables calculated as cohort averages.
With panel data, the potential endogeneity of user status, current and past, can be addressed using the Arellano-Bond estimator. This estimator first differences equation (3) to remove the time invariant fixed effects and then instruments first differenced endogenous variables with appropriate lags in levels. Arellano and Bond (1991) Table ? ? provides the parameter estimates for the model of preferences over legalization of cannabis use based on individual level cross-sectional data (columns 1 and 2) and cohort level panel data (columns 3 and 4). Although not reported, all models include a set of indicators for age group (defined by age in 1993), year of survey, and state of residence.
Baseline parameter estimates
We start by discussing the results based on individual level cross sectional data. The first column of Table ? ? shows parameter estimates for a specification that excludes vari-ables capturing (potentially endogenous) experience with cannabis use. Indicators for past and current use are included in the specification in column 2. As can be seen, accounting for user status does not much affect the qualitative findings. Being male, being born in Australia, being Aboriginal, and living in a capital city are associated with being more in favor of legalizing cannabis use, as is being single and not having a low level of education.
The magnitude of these effects tend to be smaller in the specification that accounts for users status. This is because these characteristics affect whether a person is a current or past cannabis user, and therefore affect preferences for legalizing cannabis directly and indirectly in column 1.The main parameters of interest in this analysis are the coefficients on the indicator for being a current cannabis user and for being a past user. In line with Figure ? ?, we find that being a current cannabis user has a large positive effect on preferences for legalization while being a past cannabis user has a positive effect but only around half the size of the effect of being a current cannabis user.
We next turn to the results for analysis based on the cohort level panel data, contained in columns three and four. In column three we replicate the analysis of the second column.
A comparison of the parameter estimates in both columns reveals that the point estimates of the parameters of interest, current use and past use, are not much affected by the aggregation of individuals into cohort groups. Our main results, the positive effects of current and past cannabis use on preferences for legalization remain in tact. We note that, with the exception of the coefficients on Aboriginality and cannabis use status, none of the parameter estimates are significantly different from zero. This is because there is very little within-cohort variation in these variables.
Finally, in the fourth column we present our panel data estimates based on the ArellanoBond (AB) estimator. These results account for the potential endogeneity of cannabis use status. At the bottom of each panel we report two diagnostic tests for the AB results.
The first, labeled AR(2), examines the validity of using lags as instruments in terms of their exogeneity. The null hypothesis is that there is no second order autocorrelation in the first differenced error term, in which case the instruments are exogenous. 14 As can be 14 Note that, by construction, fist order autocorrelation is expected since D j,t = j,t − j,t−1 should be correlated with D j,t−1 = j,t−1 − j,t−2 as both contain j,t−1.
seen from results. We still find that current users and past users of cannabis support legalization, with current users being more supportive than past users. Since on average, past users are more supportive of legalization than abstainers, we infer that cannabis use was not found to be harmful for a significant portion of past users.
Accounting for Cannabis Policy
Individuals preferences over cannabis policy are likely to affect the nature of this policy.
However, it may also be that cannabis policy has an influence on opinions about the policy. Panel b of Table ? ? adds the potentially endogenous state level policy variables to our estimates. As before, initially we ignore the potential endogeneity, but in column 4 we show parameter estimates in which we take both the potential endogeneity of cannabis user status and the potential endogeneity of the cannabis policy variables into account.
Specifically, as with current cannabis use, the price of cannabis and the indicator for living in a state that has decriminalized cannabis and the indicator for living in a state that has a diversion program are treated as endogenous variables and their first difference is instrumented with their own levels lagged two or more periods.
In terms of the estimates reported in the lower panel of Table ? ?, we fail to find robust evidence that the legal regime governing cannabis use (either decriminalized or penalized through diversion programs) has a significant impact on preferences for legalizing cannabis.
Nonetheless, it is interesting that we find that higher prices are associated with less support for legalizing cannabis. This may be because, holding user status constant, current users consume cannabis less frequently and face lower expected penalties from consuming an illegal substance. A comparison of panels a and b reveals that the parameter estimates are almost identical, suggesting that policy endogeneity is unlikely to be a significant issue in this case. Importantly, a comparison of panels a and b reveal that are main results are not sensitive to accounting for the policy environment.
More evidence on information versus self-interest
As discussed above, we have found that current cannabis users are on average in favor of legalizing cannabis. This may be either because, as casual users they believe that cannabis can be used without incurring the harms associated with addiction or because, given that they are addicted, they prefer to face a lower user cost of cannabis. We also find that past cannabis users are more in favor of legalization than abstainers. This suggests that there exist a significant proportion of past users who are not of the addictive type and as such, the benefits of cannabis use exceed the costs. We next investigate more deeply the hypothesis that experience with cannabis provides information on the net benefits of its consumption, which is then used to inform preferences over legalization.
For reasons discussed in Section 2, it may be easier to infer the informational content of experience with cannabis from past users than current users. For example if past cannabis use does serve as a signal on harms but the informational value of past experiences depreciates over time, then it seems reasonable to expect that as past users experience becomes more distant, their attitudes towards legalization become more similar to those of an abstainer. Duration of use amongst current users may also help untangle signals concerning harmless and harmful use of cannabis. For example, addicted users are more likely to use for longer durations than casual users because causal users are more responsive to increases in the full cost of use generated for example, by the greater importance placed on career and family responsibilities that tend to occur as people age. If this is the case, and addicted users are more pro-legalization than casual users, we would expect preferences for legalization amongst current users to be stronger at longer durations of use.
In order to examine these hypotheses, we require information on when individuals started and quit cannabis use. Information on individuals quitting behavior has only been collected in the 1998 wave of the NDSHS. For this reason the following analysis is based on data from the 1998 wave of the NDSHS only. This precludes the use of the Arellano-Bond (AB) estimator to address issues of endogeneity of current and past cannabis use. We note, however, that the OLS and AB estimates of the parameters of interest reported in Table   ? ? are quite similar. For this reason it is unlikely that there are large biases arising from the potential endogeneity of past and current use.
OLS parameter estimates based on data from the 1998 NDSHS are shown in Table ? ?.
The first column shows that the estimated effect of current use and past use on preferences for legalization using individual level data from 1998 only is very similar to the estimated effect based on individual level data from the six waves. The second column shows that if we assume linear effects in duration of use for current users and in duration since quitting for past users we find the duration of use amongst current users has a significant positive effect, while for past users the duration since last use has an insignificant negative effect on preferences for legalization. The results in column three suggest that the effects of the duration of use and duration since quitting are nonlinear. Going from less than 1 year of use to 1-2 years of use increases the preference for legalization from 1.45 to 1.76 but a further increase only occurs with a duration of use of more than four years. The strongest effect occurs for a duration of greater than 10 years. The high levels in support for legalization at the longer durations of use compared to shorter and moderate durations is consistent with the prediction that the pool of users at longer durations is comprised of relatively more addicted current users than at shorter durations, and for reasons of self-interest, this group is more strongly pro-legalization.
For past cannabis users we find no significant difference in the support for legalization between those who quit less than a year before being surveyed and those who quit up to four years before being surveyed. However, the support for legalization falls from 0.71 to 0.47 amongst those who quit five or more years before being surveyed. The finding that distant past cannabis use is associated with a reduction in support for legalization compared to recent past use is consistent with the prediction that preferences over legalization for past users move closer to those of abstainers as the informational value of past experience depreciates over time.
Finally, we examine whether, in addition to personal experience, peer use of cannabis influences attitudes to legalization. As discussed in section 2, in the absence of first hand experience or recent experience with cannabis use, peers cannabis use may influence an individuals preferences over its legal status by providing information on the net costs of using this drug. However, peers effects on attitudes to legalization may reflect the selfinterest of the peers in the case of abstainers and past users or common self-interest in the case of current addicted users. Our results shed light on this issue.
Column four reports results for a specification in which we control for the proportion of the respondents friends who have ever used cannabis with indicators for most, half and few have ever used (the omitted category is none of their friends have ever used cannabis).
As can be seen from Table ? ?, peer use of cannabis is positively and significantly related to preferences in favor of legalizing the use of cannabis. Moreover, respondents for whom at least one half of their friends have ever used cannabis are significantly more in favor of legalization compared to those with fewer than half or no friends who have ever used
cannabis. This suggests that peers may provide evidence of a net benefit to cannabis use.
It is interesting to note that the introduction of the peer use variables decreases the estimated impact of duration of use amongst current users by around 25%, while having little effect on the estimated impact of duration since use amongst past users with the exception of those who had quit more than ten years ago. That fact that the inclusion of peers' cannabis use impacts on the coefficients for current users duration of use (whose information on harms is recent and relevant) but not past cannabis users duration since use (whose information is older and hence less informative) castes doubt on the hypothesis that that peer use provides additional information about harms that inform an individual's attitude to legalizing cannabis use. This finding is more suggestive of a traditional "peer" effect, where the attitudes and behavior of one's peers has a spill over effect on one's own behavior and attitudes or, in the case of current users, simply reflects a common self-interest motive for supporting the legalization of cannabis.
Once we account for peer use, duration of use amongst current users and duration since quitting use amongst past users the size of the point estimates on past and current use of cannabis are almost halved. This suggests that the strong positive relationship between experience with cannabis and preferences for legalizing cannabis is in part reflective of the influence of their friends in forming opinions on the issue of legalization as well as indicative of information on the costs and benefits of cannabis use acquired from experience with the drug.
Discussion
Cannabis policy is back in the political arena. More often than not, the debate on legalizing cannabis use is based on moral stances and emotional arguments rather than on evidence about potential costs and benefits of the policy. Given the role of public opinion in determining policy outcomes, understanding how opinions over cannabis' legal status are formed is a necessary first step in examining optimal cannabis policy.
As far as we are aware, research on preferences for particular types of cannabis policy is absent. We provide a first empirical study on the determinants of preferences for legalization of cannabis use. We focus on the role of experience with cannabis as a determinant of preferences over legalization and ask whether differences in preferences across current users, past users and abstainers, are informative about the net benefits of cannabis use.
Understanding why preferences differ across user groups is complicated by the fact that, for illicit substances in general and cannabis in particular, there is an absence of accessible and clear information on the potential harms and benefits of using the drug. For this reason, own and peers experience are important sources of information for determining the net benefit to an individual of using cannabis and hence their preference for legalization.
While preferences in favor of legalization for casual cannabis users suggest a net benefit of use, for addicts preferences for legalization are more likely to reflect self interest and a desire to reduce their own user costs. Given that we are unable to distinguish casual users from addicted users, we draw on the theory of Orphanides and Zervos (1995) of cannabis use, current cannabis users are very much in favor of legalization, while past cannabis users are also in favor but to a lesser degree. As the self interest motive is not relevant for past users, this would suggest that on average, the experience of past users resulted in a net benefit from cannabis use. Moreover, the support for legalization amongst past users is found to fall off as their experience becomes more distant. This suggests that for past users, more recent experience with cannabis provides better information about the costs and benefits of using this substance, and this is reflected in greater support for legalization. We also find a positive correlation between peers' use of cannabis and preferences for legalization. While peer use may impact on preferences for legalization by providing information on net benefits of use, especially amongst abstainers and past users, there is suggestive evidence of a spill-over effect of the peers' interest in lowering the user cost of cannabis.
All in all, we conclude that personal experience with cannabis use leads to stronger preferences for legalization. Because, in addition to current users, past cannabis users are also in favor of legalization , it appears that preferences go beyond direct personal interest.
From this we conclude that on average, for past cannabis users and possibly many current cannabis users, the benefits of legalization outweigh potential costs. The fact the cannabis use is not as harmful as for example alcohol or tobacco may explain why individuals are more inclined to be in favor of legalizing cannabis once they have used cannabis themselves. Table ? ?, but the related parameter estimates are not reported; in parentheses: absolute t statistics based on robust standard errors; ** (*) indicates significance at a 5% (10%) level. 
